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(54) (57) 1. y(TCPO«CTB0 flUH BypEHHH 
CKBAJKHH C OJJHOBPEMEHHOB OBCAflKOfl, 
BKiuotiAlwee 6ypoBy» Konomcy c aaK- 
penneHWM b ee HHxnett *acTW nopoAO- 
paapymawmKM HKcrpyMeHTOM h paBMemen- 
H y» KOHUfeHTpiwHO eft o6cajxiryio kojiob- 
Hy, oTnHqawomeecH Tew, 
trro, c uenbw woBumeHH* npoH3 boaH" 
TennHOcra CypeHHH nrreM yseJiKueims 
ckopocth BUHoca mbctmu mjiana 3a 
ewer yMeHbinemiH SOTO paaMUBa aaTpy6- 
Horo npoctpawcTBa o6ca»Hott kojiokhu, 
oGcama* KOJioMHa BUiwweHa c npo- 
peabio BAonb ee oGpasywmett, a ycr- 



PoActbo cKaCxe.HO onopHUM CTaKaHOM, 

pa3Me^CKMMM KOKUeHTpHUMO C BHefiJHeft 

CTopOHU oCcaAMoft kojiohhu, KapetKofl 
c pasxHMrtUMH sjieMeKraMH h ynopoM, 
jiotkom, aaKpenneHKWM b BepxHett 

^acTH KapeTKK, H SamHTHblMH rmaHKflMH t 

tipKKpermeHHhWH k HHXHeB qacTH kh- 
peTKH c BHenmeft h BtfyrpeKHeft CTopo- 

Hbl 06caAHDft KOJIOKHU B MCCTe Ttpope- 
3H, npH 9TOM pa9XHMHfcie SJieMeHTbl 

KapeTKH paaMen^eiibi a npopesH c B03- 
MoxHOCTbio nepeMemeWH k oGpaaoBaHHH 
c^ejiH npH BsaBHOAeftcTBHH ynopa KapeT- 
KH c oaopKW* cTaicaHOH, a samnTHue 
nnaHKH yeTaHOBJieHW c bosmoxhoctbio 
repMeTHaaAHH m&jnt. 

2. ycrpottcTBo no n. 1, o t jTm- 
^a»meecH tcm 9 mo bag"* 
npoAOJibHoft npopesH o6caAHOft kojiohk* 
BbffiOJlHeHbi nonepe^icwe HaApe3w> pac- 
noJiQ»eHHtie no o6e ee ctopohm. 

3 # ycTpoftcTBO no nn.1 m 2, o t- 

jiHv.awmee'cfl TeM » * TO pa3 ~ 

XKMHUe 3JieMeHTW BbinOJlKeHW B awe 
pOJXHKOB . 
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H3o6peTeH«e otkochtch k ropitOMy 

aeny, a kmc hho k 6ypenHio ckba*hh 

a noponax, nepejcpuTbnc ceepxy tojt- 

met! pwxmnc otjioxchhA. 

Uenwo M3o6pcTeHHK hbahctcr hobw- 

□emie npow 3do^htgjii»hoctk 6ypeKH« 

nyTftM yBGJIHVeKMH CKOpOCTH BMHOCB 

MacTHu mn&na 3a CMer yMeHbmeHHH 30- 
hw paswbiBa 3aTpy6Horo npocTpaHcTBa 

o6caAHOM KOJlOHHhl. 

Ha fcnr. 1 m fcHr.2 npeACTaBJieHo 
ycrpoftcTBO * Aoyx npoexipuix, 06- 
nmfl BHAi na 4>ar,3 - paspes ycTbe- 
Boft qacTH ycTpoftCTBa-p na $ur.4 - 
ce^eHHe A~A Ha <J>nr.3; na $Hr.5 - 
ceMeime B-B Ha 4>Hr,4; Ha <|mr.6 M 
ij>Hr.7 o6caAKaJi KonoHHa c np0Ao*feH° H 
npopesbio m «onepemcbiKH HBApesaMH, 

BapHaHTW BMHOJlHeHWl. 

yCTpoftCTBO £UIH 6yp*HMH CKBBJCHH 

c oflHoapeMeHHoft o6caAKoft coctoht 

H3 CypODoft XOJIOHHN 1 (4>HT.1 H 2) 

c 3aKpcnneHrtWMH b ec roameA Mac™ 
3a6oftHbiM ABuraTejieM 2, nopoAOpaspy- 
mawmHM MHCTpyMeHTOM 3 h uefrrparopoM 
4. Ha 6ypoBoft KOJiOHHe c HOMomwo 
xoMyTa 5 aaicpenneHa o^eaAaaa kojioh 4 - 
hb 6, b KOTOpoft Bwnc^iHeHa npoAOJib- 
na* npopeab 7 co CKOcaMH 8 b top- 
. uoBhix hslcth-x koaohhn,. D npope3b 7 
BcraBnena xapeTxa 9 c paswHMHuwH 
pojiMKaHM 10 (*Hr. 3-5), BunoAHen- 
humH H3 aaicaJieHHOH cTaim oopasyio- 
B^tHK b odcbahoA kojiohhc otenb 11 

AHHHOtt t (*HT.2). PaBXHMHHe pOJIHKH 

Vo sBxpeiuienu a /capeTxe 9 c xtOHoav>tQ 
noninHitHHKOB t2 xa<<eHH*, sanjwueHHux 
ot nuxaMa c noMomwo ynnOTHeHHft 13 
OjiKr-3 h 4). Ba BHemHeft vacTH ica- 
perKH 9 BwnojiaeH ynop 14, a x hmt- 
Heft ee *iaCTH 9aKpenJieBbi santHTHue 
ruiaxKK 15 m 16, nepeKptraawtime meiib 
c BHenmeA h BHyrpeHHeft ctopoh 06- 
caAKoft KonoHHW. 3amMTHwe iviaHKH yc- 
TaHOBJieHw c odecne-teHHeM repMeTH93 * 
• ukm menn, ak« *ero noAnpy*HHeH>i 
oT iocHTCntHO APyr APyra c noMombK) 
npymHH 17 . HaAeTbix Ha nanbUbi 18. 
Ann HCKJBOHemiH nonaAaHun uacTHu 
mnaMa hoa pohhkm 10 KapeTKa 9 cna6- 
xeHa yruioTHeHHHMH 19 h 20. B Bepx- 
Hen nacTH KapeTKH saxpenJieH jiotok 
21 AJi* OTBO.ua mnaMa ^epes cTenxy 
oOc-aHOft KoaoHHW. Ynop 14 xacae-rcn 
Bepxncft topu,oboh ^acTH onopHoro 
CTaKana 22, pacnuno^enHoro na ycT^e 

CKBdIHH . JXn« CHHJKeHHH A^*<>P Ma ^ Hft 
06C3AHOA KOJ10HHU UPH ee paCKpWTHH 



h yMewbmeHK* aamhw t mejTH (<tmr,2) 
b o6caAH0fl KoAOHwe MoryT ttttb bit 
nojineHbi nonepemiwe HaAPeaw 23 
(Gwr.6), pacnojio*eHHwe baoai> npo- 
A OAbHott npopean 7 h co«AMHcHHwe c 

BeJtHOTHy pacxpWTHK o6caAHoft ko- 
noHHW, *r*e. mHpHHy b meAH (dmr.5) 
k ee AJXMHy t (<t>Hr.2), onpeAenmor 
H9 cneAywBiHx ycjnoBMA:. d f ■< b ■« b ot 
Nl^G, rAe d^- HaKCHMantHMft AwaMeTp 
MacfMU mnaMa ABwrymerocH b KOAbae- 
bom ceqeHMK Mewy o6caAHoft h fiypo- 

BOft KOAOHHaMH, b 0 " OHpHHa l^eJIH, 

15 cooTBeTCTByx«naii Ha^ajry nnacTtmecicwx 
Ae^opHAAKA B 6ypOBoft KOAOHHe, N - 
yctiime rb nepeM^meHHc KapeTKM no 
o6caAHoft KonoHHe h G - oCeBart Ha- 
rpyaKa Ha aaCoft. 3Ha*eHHii b 0 h N 
20 onpeAenHiqT 3KcnepHNeHTaAbH0, Jinn 
9Toro npeABapHTejibHo BwOupawT oTpe- 
90K TpyCw nyxHoro AHaMeTpa D t h 
AHHHoil okoho 10 D h paapesaior Tpy<5y 

BAOJIb, rtanpHMlep, <J>pGB epOBBHHeM hjtk 

25 c noMomwo CBapo<iHoro annopaTa, 

CTpeh4HCb npH 3TOM nOJiyTOTb B03M01CKO 

6onbwyio ^HCTOTy noaepxHocTH pa3pe3a. 
,no KpaHM paapeaa AeJiawT crocU 8 
I(4rHr,2). KoHCTpyKAHa K^pencH npe- 
30 AycwaTpHBaeT ycraHoBKy B net! ponn- 
kob co cMemem'eM (<b«r«5) tbkkm 06- 
pasOM 9 htoGu BRpKHa HX PW HeCKOJlb- 
ko npeBbmana M^KCHMajibHo B03M0«HWft 
paaMep ^acTHA mnaMa. 
35 1 3a-rew aoaboaht KaperKy k cxocy 
8 rpySu n % HAHOCft yA^P" no Kaperxe 
hjim ee ynopy 14, saroHHiar Kapency 
b cepeAKHy paapeaaHHoro y^acTKa. IlpH 
3TOM onpeAexwioT AJwny f pacxptrroft 
40 xjacTO TpyCw h oucitHBawT ycHJine N 
«a nepeMemeHHe xaperxH, Ecjih nocne 
H3 da e*te hhh xapeTXH H3 Tpy6bi nmpMHa 
npopesH oCTaiiacb npexHeft (rtcxoAHott), 
a ycHAHe B He npeBUcmio nonycTHMoro 
4S 3HaueHHJi, to o6caAHy*> KoJioHHy Ae-^ 
AafOT H3 AaHHoro ceMeHHH Tr-y6. Ecnn 
b BwopaKHOM OTpeaxe rpy6 boshhx/ib 
ocTarowa* A^PWa^HH, to awSKpawT 
Apyryw Tpyoy c MeHbtaeft to/huhhoh 
50 cTeHKK hjih oojibuiero AHaMeTpa. Go- 

nOJlHHTeAbHOft B03MOXHOCTbW HCXHWMHTb 

ocxaTOMHyw Ae^opMatuoo Tpy6bi «Bn«eT- 
ch nepHoAHnecKan nonepe^Has HaAPe3 
Ka Tpy6w y^iacTKaMK 23 BMonb jihhhh 
55 ochobhoA npoAonbiioft npopesif 7 
(4iKr.6) hjih 3anena MeTajuiHtiecKoA 
Tpy6w Ha HeMeTajiAHuecKyw, HanpHwep 
noJirt3TuneHOByw. YKaaaHHwe MeponpHH- 
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TMH nOSBOJWOT OJIHOBPCMOH MO CMH 3 HTb 

h ycH/iHe nn« ppoabh^"^ KapeTKM no 
T py6e. flnnny saiUHTHbix cinanoK 15 m 

16 BUGKpaWT paBHOft HOJlOBHHe AJlHHbl 

menu, T,e. P/2. 

yCTpoACTBO 6ypeHHH CKBaWHH 

c oAHOBpeneHHoft oOcaAKOft co6Hpaxvr 

H paOOTGIOT C HHM CJieAVKWM 06pB30M. 

IlepeA Ma^aJiOM CypOHM* saroraBim- 
bsjot oGcaflHyw KonoHKy pac^eTHoft 
ajimhw, AOCTaTO^HOf* JV* H nepeicpbrrrtH 
BceA modihocth pbtXJtbix oTJioaceHHft, h 
BunoJtHHtoT b nefl npoAonbHyio npopeat, 
7 co c K ocaMH 8, yicaaaKHWM cnoco6o*, 
a ecnH MeoOxoAKHo, AonojinHTeJibKue 
nonepeuKwe HaApea* 23 (*«r.2, 6). 
3aKperuiHioT wa oypoeoft kohohhg aa~ 
<5oAHbiA rKApoABwraxenb 2 (nanpuMep, 
ryp<So6yp), nopoAopaapymajoinHfi HHcrpy- 
Metrr 3, uenrpaTop 4 h oGcaAHyro ko- 
noKHy 6 c noMomwo xowyTa.5. Ilpn 
3TOM nopoAOpa3pyniaiamKft wHCTpyMertr 
AOJimeH (n AaHHOM oapuaHTe npwNeKe- 
mn ycTpoftcTBa) cbo6oaho npoxOAHTb 

B OOCBAHOft KOJIOHHC h BMCTynaTb W3 
Hee Ka HCKOTopyro BeJTOTKKy. 

flanee saKpennKioT K m^Heft uacTH 
KapeTKH 9 ynnoTHOKKe 20 h saop<TKbre 
nnaHXH 15 m I6 t noAnpy»K«eHmje h 
coejiMiieKKWe new co6oft c noMombw 
najibuea 18. 

noABOA*rr xapeTKy 9 k o6caAHoft 
KonOftHe co ctopokw nopOAOpaapyma^ 
mero HHCTpyMeHTa 3 h 3a6HBawT ee 
BManane ta ckqc &, a ^axen B npope^b 
Tpy6w ynapoM 1A Hapyacy AO Tex nop, 
noKa 3amKTH«x trnanoK jxoVuxtt 

A© HracKero oOpeaa oCcaAHoft kojiohhu. 
BypoBoft cnapHA BMBemHsaioT b Bep- 

THKOJlbKOM nOJ10»©BKH HSA TOHKOft 6y~ 

peHH« f noABOAKT no» Hero onopKbtf 
craKaH 22 Otmr.1-3), BCTaBJiHWT b 
Bepxroow ^acTb KapencH 9 yruiOTMeHne 
19, Tan gaiepemifnoT noroK 21 h 
npHCTynaioT k 6ypeHKw- 

flna 3Toro b noAOCTb Oypoeof* ko- 
jiohhu noA^wT noA HanopoM pa6o*iyw 
!KAkocti), KOTopaa, npoftA* ^epea 
rHAPOABHraTejib 2> uphboaht bo apa- 
meinie nopoAopaapyraaioqmii KHcrpyweMT. 

riocne onycKaHHH cHapflA^ Ha 3a6oil 
HawnaeTca yrnySica CKBajuwKbi b pwxjioft 
Tonme. PeaKTHBHbtfi momght ot rKApo- 
APMraTejiH BocrrpHKJiMae-rcfl na^Tort 
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cranKa nepes nepxmoto MacTb kojiohhm 
OypwjTbHbix rpyO. B na^aribHurt momcnt 
yrJiyCKH cHapaAa oTpa6oTawHa« xhji- 
FOCTb co nuiaMOM H3m<BaeTC« H3-noA 
oGcaAHoA KOiXOHKM. Ha/ibHG^oe 3arny6- 
neHMe CHapHAa rrpoMcxoAHT sa c^er 
pasMbiea puxjiofl toiohh h paspymeKW^ 
ee nopoAOpaspyiaawmwM HHCTpyMe htom . 
np H 3tom ynop 14 KapeTKH 'conpiiKa- 

CBfctCM C TOpUOBOHunOBepXHOCTbfO CTa- 

KaHa 22 (tt)Mr.3) t KapeTKa 9 c aanuiT- 
HbMR nnaHKami 15 H 16 yAepacHBaerc* 
na ypOBHe ycTbfl cKBawiHw, Pojthkh 
iO KapeTKH Ka^HHawT KaTviTbC^ no 
nnocKOCTHM npope3H 7 oecaAHofi ko- 
jiokhu, oSpaayn b Heft 6eryrnyw mejib, 
KoTopaa nepeMeraaeTca no o6caAHofl 
KOJioHHe cHHay BBepx, ocTaBancb hph 
3Tom «a ypOBHe ycTtn cKBaxHHbi » 

npOMUBOMHaJl 20<AKOCTb CO HUiaMOM 

nocrynaer b Konbuesoe npocTpaHCTSo 
weaay oficaAHoft h OypHJibHoft KonoHHa- 
mh % rroAHHHaeTCH ao ypoBHH KapeTKK 
9 h K3JiHBaeTc« Hapyicy ^epes oncpw- 
Tyro ^acTb mean 1 1 no Jjorxy 21 . 3a- 
mHTHbie njiaHKH 15 h 16 npeAOTHpamajoT 
nonaAarfrt* H aaicnKKHBaKHe qacrnu 
outaMa b MacTb m>emi 1 1 , pacnoncwreH- 
Hyw moKe KapeTxw 9, ^to odecneqHBa- 
ct CMbucaHne memi itoa AeftcTsueM chjt 
ynpyrocTH o6caA«ofi kojtohkw . 

B caow o^epeAb caJibtuiKOBoe ynnoT- 
HeHne 19 b BepxneA qacTK KapeTKH 9 
npeAOTBpamaeT xionaAaHHe n aaxjiMHU- 
Bawvio ^acT»y mjTBMa Mexxy pOmiK3MK 
10 h nnocKocTHMH pa3pesa 7 o6caA- 
HOft Koxiotunt. 

K MOMeHTy aaaepmeHH/t nepexpwTHS 
sceft tojuhh pbixjibix oTnoKeHHA KapeT- 
Ka 9 BbixoArtT nepe3 bcpxhh^ ckoc 8 
o6caAHofl TpyOw. Ha 3tom 6ypenne ape- 
MeHHo npeKpanvawr. KapeTKy 9 c hot.- 
kom 21, 3 amHTHbiMH rmanKaMM 15 h Id, 
a TaKice xoMyr 5 CHHMawT. IlajibHCft- 
raee 0ypenHe aeAyT b ycTortMMowx no- 
poAax 6e3 noA^eMa Oypouoft kojiokhw, 
HapanptBaa ee no Mepe KeoCxoAKMocTH. 
B stom c/rytrae npoMbiBOMHaB ^ KOCTb 
co nmanoM nonnHMaeTCR c 3a6oJ! BBepx 
no o6caj*Hoft kojiohhc h M3nHsaeTca, 
icaic o6biHrio, uepes nepxnee ee ce«ieHKe, 
pacnonojKeHHOG hgckoji^ko Bb^ue ypoBHH 
noBcpxHOCTM rpyHTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 1/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 1 5 and 1 6, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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